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WORKSHOPS AND SEMINAR SERIES TO ENHANCE AND CREATE OPPORTUNITIES FOR INNOVATION IN GREEN MANUFACTURING AND ENGINEERING

Abstract
This paper describes a series of workshops and seminars conducted as a part of Industrial, Manufacturing and Systems Engineering (IMSE) Day at The University of Texas at El Paso, with a goal of providing students from El Paso -Cd. Juarez region with opportunities to grow and develop engineering and leadership skills. Considering the global use of green engineering and green manufacturing technologies by industries for minimizing environmental impact and increased resource utilization, IMSE day 2016 was specifically geared towards introducing students to new information age technologies and their application in the fields of green manufacturing and engineering. The conducted workshops and seminars are based on the theme "Internet of Things" (IOT) to reflect the interdependent nature of manufacturing processes and the ability of IOT to improve visibility in manufacturing. The authors provide a detailed overview of all the workshops and seminars conducted along with a detailed assessment of IMSE day 2016 based on student feedback.
Background
The term Internet of Things (IOT) is used to define enabling the connectivity of several devices helping them to connect with each other and even communicate with a user. It can be looked at as a network of systems which are connected to internet, thereby enabling them to have their own IP address, thus connecting with each other and automating tasks 1 . From the perspective of a manufacturing continuum, factories that are connected to internet are more efficient and are productive compared to their counter parts 2 . According to John Nesi, the vice president of Rockwell Automation, it is seen that only 10 percent of industries are operating as a connected enterprise, helping them to improve their manufacturing functions. HE also mentions that the connected enterprises not only speed up their process but also make the environment safe for their employees 2 . With the observed increase of connected devices in place through the platform provided by Internet of Things, there is a growing concern on how educators use and support IOT and introduce it to the emerging workforce. According to a study published by Gartner Group, it is estimated that more than 20 billion devices will be connected to the IOT by 2020 3 . Based on the increased need to introduce students to the IOT platform, the authors in this paper talk about a series of workshops and seminars conducted on the theme of Internet of Things on IMSE day 2016 conducted at The University of Texas at El Paso (UTEP). The main goal of the workshop and seminar series was to introduce the student to IOT and reflect upon the interdependent nature of manufacturing processes and the ability of IOT to improve visibility in manufacturing.
Workshop and Seminar Series
This paper provides the results of the activities conducted during the 2016 spring semester by the Green Manufacturing Education and Leadership grant at UTEP. The purpose of evaluation is to review and assess the quality of a series of invited seminar and workshop presentations and the degree of perceived level of knowledge acquisition from the Sessions and Workshop Program participants. IMSE day provided for the delivery of several invited presentations by several distinguished professionals in the field as keynote speakers. There were six major seminar presentations by experts across various engineering disciplines to provide to the student participant the opportunity to receive and view current cutting-edge development and applications of the "Internet of Things-IoT" and how these may apply to various aspects of Green Energy Manufacturing topics in the field. In addition, the participants were able to hear and participate (interactively) with three other presenters whose expertise ranged from mechanical engineering to health informatics. Their job was to not simply present the general concepts of IoT but to link them to GEM-related problems and solution with ample opportunity for the students to have a more active role to these real-world activities.
IMSE day 2016 included three major workshops delivered by regional, state and nationally recognized experts in the fields of Leadership, Green Manufacturing, and distributed decision support and health informatics.
The results of these professional development workshop activities were expected to be of the highest quality and utility for the conference participants, mainly undergraduate and graduate students in the various departments from the College of Engineering and related fields. The task of the participating students was to play an active role on these workshop activities (i.e., asking questions, interacting with presenter as well as with other student participants, etc.) Two key valuable features of the sessions were to target the quality of the delivery of the workshop and the potential acquisition of new concepts and skills acquired by the workshop participants. Thus, the research questions addressed include:
1. Were the individual invited presentations and professional development workshops presentations of highest quality and effectiveness as reported by the program participants and conference organizers, thus meeting organizers' expectations? 2. Were individual conference participants able to report improvements on content knowledge, concepts, dispositions, and skills from each of the sessions and workshop presentations as assessed by various cognitive assessments of these workshops' content?
Method
Participants:
The targeted program participants were undergraduate and graduate master's students at various stages of their program with major emphasis on upperclassman.
Design:
The design used to address the research questions was a cross-sectional design which allows for the gathering of individual's perceptions and opinions about fundamental aspects of a program, issue, or intervention. This type of design is very effective since it provides a quick "snapshot" of current skills, behaviors, attitudes, and beliefs in a particular population.
Instruments:
As a means of assessing the quality of the individual workshop presentations, a workshop evaluation scale was developed. This evaluation scale consisted of key demographic items about the participating students and 15 separate items that addressed the particular quality and degree of perceived effectiveness and usefulness aspects of the nine conference's invited presentations and workshops, see Appendix A. In addition to this dispositional survey all five keynote invited presentations, five content-based quizzes were developed and administered for the five professional development activities. These knowledge-based performance tests were developed for each workshop presentation addressing the key concepts delivered by the workshop presenters. A pre-test and a post-test research design were implemented to assess the amount of information acquired by the workshops' participants. Appendix B presents these tests for each of the delivered workshops.
Factorial composition of the presentation evaluation scale indicated that two latent but important components were functioning across the 15-item scale. One factor composed of 8 items describing various aspects of the presenter's effectiveness in presenting the material and engaging the participants emerged and a total overall average was computed. The second factor emerged with 5 distinct items describing various degree of alignment to the goals and objectives of the Green Energy and Manufacturing grant by the nine different presenters. Two unrelated items dealing with aspects of materials and/or handouts made available as well as ability by the presenter to address questions from the audience did not appeared to cluster with the two extracted factors. Appendix C describes this factorial structure of the presentation evaluation scale along with internal consistency reliability indices. The total scale (13-item) and the two extracted subscales yielded high levels of internal consistency (Cronbach's alpha). Overall averages from factor scores on these constructs were developed to ascertain overall quality of presentation, overall effectiveness of presenters, and overall adherence of presentation to GEM's goals. Thus, the paper includes an overall (15 item scale) evaluation of the presenter level of effectiveness and organization and a breakdown of these by two specific subscales addressing at a more specific levels not just overall effectiveness but presenters ability to make direct and indirect links to Green Manufacturing goals and issues.
Data Analyses:
Descriptive and inferential statistics were performed to examine both the quality and degree of effectiveness for the seminar and workshop presentations and the assessment of conference participants' new levels of acquired knowledge derived from the workshops presentations. Means, standard deviations and percentages were used across the various scales' totals and subtotals as well as basic assessment of the scales psychometric soundness is reported here. Qualitative information is also sought after from the conference participants by the inclusion of open-ended type and a constant comparative method for examining the content was also conducted. Modifications to the survey from comments received from previous conferences were included and analyses for these analyses. The following section presents initially the findings obtained on how the participants rated the quality of the 9 different invited presentations and professional development workshops. Secondly, the section includes the results gathered from the participants' gain levels on this year's three professional development workshop presentations' conceptual content and skills.
Results and Discussion
Quality of Invited Seminars and Workshop Presentations
A total of 207 total valid responses were obtained from all 6 invited seminar presentations and 3 professional development workshop presentations with the majority of these demonstrations receiving at least 17 participant's evaluation ratings. Several of the seminars had about the same number of attendees with a large number of these participants taking the time to complete the surveys for these presentations and workshops. Table 1 provides a more detail description of the participants' rating breakdown across all of the conferences activities. It was observed, and based on the percentage of student ratings, most of the professional development workshops did not yielded high number of attendees given that these were slated for afternoon delivery but none with less than 10 different evaluation ratings recorded about the overall quality of the seminar or workshop presentation. A breakdown as to the percentage of ratings yielded close to 78 percent of this total number of student ratings were attributed to the invited seminar presentations which were held on the first day and in the majority of them at the early stages of the conference. As in previous conferences, the larger percentage of participant ratings observed may be attributed to these presentation sessions had to do with the their focus on the assimilation of new concepts and ideas and there was no requirement for asking students to participate as they were asked to participate or play a more "active" role in the set of workshops which were held in the afternoon of the conference opening day. 
Description of participants
For this year's attendance, the participants included 207 students from more than 8 different majors. The majority of attendees were male (48%) while 61 percent of the total attendees represented undergraduate students. Of this undergraduate group, 40 percent were seniors More than 14 percent of the students did not provided any type of personal demographics. The large majority of the participants declared a major or concentration in Industrial Engineering (48.3%) and Systems Engineering (15%). A total of 40 ratings came from those student participants who indicated a graduate level of educational training while only 8 ratings were observed from those in a doctoral training program on campus. As in years' past, this annual conference encourages students to participate in all of these events or activities, however, the majority of students in these academic programs are not full-time, concurrently, many of them are taking day-classes, some of them have work-related responsibilities, and they also know that they may participate in any of these events as much as their academic schedule allows them.
Examination of specific evaluation items on the total attitude scale
In order to determine the perceived level of quality of across all of the presentation workshops, Table 2 presents the percentages for each evaluation item in the scale. These finding allows for the examination of how all participants perceived the quality and efficiency of the presentations and workshops' quality and efficiency using very general perception/attitudinal statements. For this year's conference, it was clearly observed that for almost all the evaluative items, the participants overwhelming rated the both the seminars and workshop presentations as either "Agree", or "Strongly Agree" with individual statements or items. Because presenters where not required to provide supporting material or handouts for their presentations and workshops, item # 12 appear not to be a relevant item on the overall assessment of the presentation's quality or effectiveness. About 10 percent indicated that the use of handouts was not applicable for the session. Similar high percentage of the "not applicable" option was observed for item #10 which dealt with the issue of the presenters allowing for questions during the presentation. More than 25 percent of the respondents selected this option. Of most importance are the results observed for all these seminar and workshop presentation are the results observed on the scale's item # 14 and # 15, the participants' percentage ratings exceed more than 88% of them rated these presentations as well organized and very good in their overall quality. Of some concern were the issues of several items being perceived as not applicable or not relevant to the goals and objectives of the conference? Appendix D provides a quick look at the principal component analysis of the evaluation scale and rationale for the creation of the subscales.
Descriptive Statistics for all Scale Statements
Upon examination of the presentation evaluation scale averaged values using overall means and standard deviation scores, it is observed that participants' rated these fifteen attitude scale statements very high with qualitative descriptors including a high degree of "agree" and "strongly agree" with very stable levels of variability. See Table 3 . 
Descriptive statistics of overall average for effectiveness and organization of presentations
To further determine if there were differences between and among the four different seminar and five workshop presentations, a breakdown across individual workshops was performed and Table 4 reports on these mean differences among them by reporting descriptive statistics including the respective standard errors due to different sample sizes. The only presentation that received a moderate or fair average score in overall level of quality and was rated by the lowest number of participants was presentation workshop # 3 with the rest of the presentation receiving "Agreement" or "Strong agreement" score averages. Figure 1 illustrates these descriptive statistics results graphically. 
Descriptive statistics of overall average of presentation addressing GEM's goals
To examine the participants' perceptions as to how closely aligned or relevant to the Green Energy Manufacturing goals, a breakdown across individual seminars and workshops was performed and Table 5 reports on these mean differences among them by reporting number of agreement ratings received means, standard deviations, standard errors, and lower and upper 95% confidence intervals for each scale items. The highest average observed for this subscale was found in session # 6 while the lowest average was detected on session # 2. Not one of the seminar and workshop presentations received a low average overall rating with workshop #4 receiving the lowest but very good ratings. However, the overall averages for almost all of the presentations were not as high as the previous variable on effectiveness. This was expected given that several presenters were not specifically given instructions to adhere to the goals and objectives of the GEM's grant project to their selected presentations. For example, workshop # 2 delivered by Dr. Olivarez focused primarily on leadership concepts and how leadership can be used to avoid unnecessary risk or problem. Similarly, for workshop # 1, delivered by Dr. Wu. Her presentation emphasized mostly key aspects of agent-based simulation application to health-related situations.
All in all, most presentations and workshops received moderate to high ratings of agreement as these provided a framework for relevancy to the conference general goals and objectives in a way that these focus more on the quality issues. The plotting of these averages is observed on Figure 2 . To further determine if there were differences between and among the six conference presentations and three workshops, a breakdown across individual presenters was performed and Table 6 reports on these mean differences among them by reporting descriptive statistics including the respective standard errors and confidence intervals. Examination of these values, indicate that most all presentations received moderate to high ratings values by with three presentations showing lower ratings than the rest but very good standing indicating "agree" to "strongly agree" score rating averages. Figure 3 illustrates these descriptive statistics results graphically. These subscale items are intended to give a glimpse as to how much effort is offered by the presenters in adhering to the GEM's goals, however, the invited speakers have their freedom or flexibility to connect their presentation content to these goals. 
Perceived level of Information received from Presentations
An examination of the participants' level of perceived knowledge and/or awareness as to the presented topic using a chi-square procedure yielded a statistical significant finding across all presentations in this year's conference, [χ 2 (4) = 27.4, p < .001]. In addition, the contingency coefficient assessing the degree of association between these two variables indicated a significant result (r =.37). Follow-up analyses focusing on just the seminars (n = 141) vs. the workshops (n = 34), the results indicated significant associations between prior and posterior perception changes with participant indicating highly significant gains for the invited seminars, [χ 2 (4) = 20.4, p < .001] while respondents indicated some gains or acquired knowledge due to the workshops [χ 2 (4) = 13.10, p < .01]. These results indicate that the vast majority of participants perceived as having had a positive new level of content knowledge gained in relation to the presentation and workshop topics covered during the conference. See Table 7 . 
Summary of Quality of All Seminars and Workshop Presentations
Two additional follow up open-ended questions on the issue of the value of the presentations yielded also favorable comments about the sessions and workshops while the survey question about the kind of influence that the presentations could have on changing participants' views or behaviors about Green Energy Manufacturing issues reported few but favorable comments by the participants. The participants for any of the presentations generated no other qualitative comments.
As clearly observed from the more than 207 participants' ratings surveys completed, an overwhelming majority of the participants appeared to have rated all nine presentation with high agreement ratings as well as positive levels of perceived gained on knowledge content of the presented topics indicating that presenters adhered to the principles of excellence which are endorsed in the different goals and objectives from the Industrial, Manufacturing, and Systems Engineering Department and their annual the conference. Most of the comments or observations made by participants in reference to overall effectiveness of the conference activities were of logistics in nature (i.e., staying in the allotted time, public speaker system issues, etc.). All in all, there were very few negative observations provided for all of the presentations in the open-ended survey questions.
Perceptions of Effectiveness and Conceptual Knowledge Acquisition from Workshops
Another important component of this annual conference deals with the opportunity afforded to all participants to play a more dynamic role in the acquisition of a new set of skills by their active involvement in the various programmed workshops. These workshops are planned to include cutting-edge methodologies and/or approaches for the solution of various types of situations dealing with the application of soft-and hard-people skills. In efforts to determine the degree of new learning or knowledge acquired by the workshop's participants, individual statistical analyses were performed for each workshop presentation. The use of baseline (pretest) data before the presentation is compared to data gathered after each presentation workshop (post-test).
Workshop # 1 (Simulation Applications of Health-Care System Efficiency Models)
Professor from Arizona State University conducted a very interactive hands-on set of instructional and learning activities in her presentation about the application of efficiency models to reduce access to health-care. Her workshop covered some of the basics of simulation and agent-based simulation by demonstrating the basics and various implementation aspects of Netlogo ® as a simulation computer tool. Dr. X demonstrated the application of the software to implement within a healthcare system. The general idea as to how to implement the software application was presented and participants downloaded the Netlogo® software and the test-case setup and learned how to develop the simulation model and setup the parameters for a selected healthcare system. Some of the agents of interest within this software application included exercises such as MR exams in a radiology department, the various steps in creating the agent, and a demonstration of the process for assisting patients. The participants in this workshop learned about the fundamentals of agent-based simulation and healthcare systems by attempting various simulation models for a Mayo clinic. This presentation was well received by the participants and received one the highest scores in terms of overall perception of presentation quality subscale score (M = 4.37, SD = 0.65) in meeting the varied criteria for any presentation workshop in the conference. Additionally, the students were exposed to a number of new set of computer simulation concepts through a practical approach using computer software for several simulation exercises or agents. A few other selected evaluation items on the quality of the presentation indicated that this workshop session was well organized (M = 4.35, SD = 0.72). Of interest, the respondents evaluated this presenter a bit low (M = 3.62, SD = 0.50) on the issue of such workshop presentation having effectively addressed the GEM's program's goals and objectives. Table 8 provides a general description of the selected 5 items and subscale totals describe the participant's rating on the presenters' ability to deliver the content of their presentations well. 
Assessment of Participants' Performance in Knowledge Test
For this year, a modified knowledge pre-and post-tests were developed for this session and these were administered to the participants with only 4 participants completing both tests. Overall descriptive statistics are presented as to how students were able to perform before and after the presentation of this workshop. The participants' (n =14) performance on the pre-test knowledge test yielded an average score of 61 while the average score for the post-test performance was 64 in a scale of 1 to 100. The comparison between pre-and post-test performances was found to be non-statistically significant between the baseline data points and the post-test administration [t(13) = 0.69, p > 0.05]. The participating students who chose to complete the post-test exam appear not to have been able to make the appropriate connections between the content of the presentation and the exam items. There is also the need to improve the administration of these assessments at the beginning and end of the presentation.
Workshop # 2 (Learning to Lead as a Way to Solve Problems and Avoid Crises in the Workplace: The Role of Engineers)
Professor from the College of Education at the University of Texas at El Paso presented general concepts of leadership and the type of role that engineers can or should play. The importance of not waiting for the leadership skills to be learned in the workplace is emphasized as a way to confront the many obstacles and challenges by being prepared way before these incidents occur. The presentation provided with an overview of the current leadership crises and the competencies required to be an effective leader and how these competencies are directly related to engineering education training. He was able to present various leadership skills and dispositions needed to succeed at any job market. A good percentage of the attendees indicated having acquired new set of knowledge concepts and skills and this presentation received also high levels of agreement scores in terms of overall quality (M = 4.70, SD = 0.45) in meeting the revised evaluation survey's quality criteria for any of the presentation workshop. As before, a few selected evaluation items on the quality of this presentation indicated that this workshop session was well organized (M = 4.62, SD = 0.50) and the overall rating for this session was very good (M = 4.76, SD = 0.44). There were 20 respondents indicating that they felt as having learned a new set of concept in this area of twenty-first century leadership competencies for engineers. The respondents also indicated that the presenter did a very good job in communicating the myriad of leadership competencies and theories that one needs to be prepare when crises arise. As before, the respondents felt that the presentation did not quite addressed the GEM's program's goals and objectives (M =3.29, SD = 1.02). Table 9 provides a general description of the selected 2 items and subscale total scores which describe the participant's rating on the presenters' ability to deliver the content of their presentations effectively. As in the previous workshops, the students were exposed to a large number of new concepts and ideas on the current theories on leadership and the multitude of competencies that are typically found in a good leader. Some of the general verbal comments obtained from the audience included aspects of opening the session to more interactive activities with the students and to allow some section for more questions and answers section. 
Assessment of Participants' Performance in Knowledge Test
The participants' performance on the post-test knowledge test was found to be statistically nonsignificant between the baseline data points and the post-test administration [t(13) =0.65, p = .45]. The mean difference from zero was only of two points, on average. As in the previous workshop findings, the students who chose to complete the post-test exam were not been able to make the appropriate links between the content of this presentation and the post-test items. The test-retest reliability for this tests was (r =.66) but not as high as typically expected for this type of content knowledge assessment and its short span of time between testing situations. Most of these results may be linked to the small sample size that provided complete and valid results (n = 14). Overall, the quiz did not seem to produce large differences in gain scores between pre-and post-test performances. This may be due to some pressing factors such as the pressure to finish the task due to the next or upcoming presentation and the set up required for its delivery.
Workshop # 3 (Internet of Things (IoT) in Green Energy Manufacturing)
This final workshop presentation had a main goal of delivering an overview of the internet of things as these apply to Green Energy Manufacturing (GEM). His presentation alluded to the ongoing uses of IoT as these relate to GEM situations and contexts. The workshop provided students with a firm grounding in the principles of sustainable manufacturing environment and real-world energy efficiency improvements on general systems. The presenter (Dr. X) indicated IoT is a growing area in the field of engineering and its aimed at reducing human effort. He also emphasized, while IoT may have tremendous applications in engineering, its potential in the field of green energy manufacturing is often neglected." The overall respondent attitude ratings obtained were in the range of "agree" to "strongly agree". The overall rating with the revised evaluation scale was close to a 4 rating or "agreement" levels, (M = 4.25, SD = 0.87). As before, Dr. X exposed the students to a large number of new concepts and interactive approach on posing question throughout the presentation of new concepts. Again, a few selected evaluation items on the quality of the presentation indicated that this workshop session was satisfactorily organized with one of the highest scores observed (M = 4.04, SD = 1.04) and the overall rating for this session was adequately good to very good (M = 4.08, SD = 0.83). A total of 26 valid participant's ratings were received for this presentation.
The respondents indicated also that the presenter did a good job on addressing the GEM's program's goals and objectives (M = 4.22, SD = 0.87) while respondents expressed in their ratings some level of satisfaction with the presenter's style for communicating the content. Table 10 provides a description of the selected 5 items and subscale scores, which describe the participant's rating on the presenters' ability to deliver the content of their presentations well. 
Assessment of Participants' Performance in Knowledge Test
A total of 18 different participants were in attendance and reported having taken either the pretest (n = 13) or the post-test (n = 10). However, only 8 students manage to complete both quizzes for this presentation. As in previous workshop sessions, the participants had only a limited amount of time to acquire and apply the numerous new concepts presented by Professor X. These participants provided valid data that produced results on the knowledge exam (pre-and post-tests) to be statistically non-significant [t(7 = 1.06, p = 0.37]. The mean difference for this workshop presentation was found to increase slightly from pre-test to post-test. Although, there were only 13 recorded data pieces between the pre-test and the post-test points, only 8 participants provided valid data for both test administrations. The overall gain scores for these participants in this workshop yielded a mean of less than one and one-half point difference with a standard deviation of 1.39 points. The overall correlation index for these test administration was r = 0. 75, which is considered adequate even though the pretest and posttest were basically the same and administered within a very short span of time between test administrations, may have produced some carry-over-effects.
Reflection
Upon examination of the participants' performance for this particular event, it was noted that a good number of students took the time to complete the pre-test and post-test quizzes but the gained scores outcome did not reported any practical or statistical improvements in general knowledge gains. As in previous conferences, an overview of these presentation content indicated that there were too many MS Powerpoint slides spread across 3 or 4 somewhat interrelated topics and concepts for these presenters which causes programing of sessions problems due to the continuous overlapping of sessions. Overall, the large amount of material presented and the different levels, majors, or groups who participated during the workshop session appeared to be relevant and pertinent to the participants' needs, this indicated that various important concepts were captured and well-received; however, there may be still a need for a more structured curriculum that allows students to the better acquisition of the content. Even though, there was not statistical significance the participants were able to produce more than 2 point gains between pre-test and post-test administrations. As in previous workshop presentations, there is a need to improve the degree of relationship that exist between exam measures to make them more relevant to the concepts presented in their intent to assess students' level of concept acquisition.
Overall Observations and Recommendations for the Workshop Presentations
The planning committee took it upon itself to make the necessary modifications and updates to the current program so that previous mishaps could be corrected. For this year's conference, several needed changes were implemented in the area of number of invited sessions and number of manageable workshops. The idea here was to provide more time for the workshops so that presenter and attendees could interact as much as possible during these sessions. In addition, this extended times for the workshops would allow for the appropriate administration of the evaluation survey and knowledge assessments. The organization and implementation of this annual conference appears to continue to be a successful event given that larger number of participants were able to attend. Not just to one or two but several of the presentations throughout the day. Approximately of 49 different participants were able to provide their views and perceptions as to the quality of the workshop presentations with and overall total of 207 ratings received by this group of participants on all invited sessions and workshops. Of the 12 items found in the revised evaluation rating scale, the majority of the evaluative criteria received "agree" to "strongly agree" ratings by the student participants with an overall organization and presentation effectiveness mean rating of 4.45 (0.92) in a scale of 1 to 5 with high indicating that participant tended to "strongly agree" with many of the evaluation items.
The two-day symposium set of workshops attracted a good number of graduate and undergraduate students with a larger representation derived from the upper classman undergraduate level group and those from the industrial engineering major or concentration. Like previous conference presentation, the qualitative open-ended questions elicited similar comments and observations as indicating that the participants were satisfied or had acquired some new "knowledge", dispositions, and "skills" but these verbal comments were very few and sparse across the different workshop presentations. Even though, the content knowledge quizzes were adapted to the particular workshop presentation, revised and re-edited, there is still a need to continue refining the various content knowledge exams administered for each of the presentations by reviewing their individual psychometric properties which allow for more solid and defensible set of data results and conclusions. The director and organizers of the symposium should be congratulated in providing the means and support for student success in this important area of study. The overall assessment is that this conference was a complete success and of great benefit to its participants. d) Easy to use, multiple operating systems, very secured 11. What is the future of the barcode technology integrated with IoT?
a. It will continue to be easy to be scan by different readers b. It will continue to be used as a tracking mechanism for consumer preferences c. It will be continue to allow customers to access additional information about their neighbors d. It will incorporate access to additional information for the consumer about the product by scanning the package. Note. Three major distinct subscales emerged. One of the scales appear to focus heavily on aspects of overall effectiveness and perceived quality of all presentations while the other subscale appears to indicate and assess aspects of the presentation dealing with coverage or applicability of concepts to Green Manufacturing Energy goals.
Appendix C
Three items appear to play multiple roles with one of them not necessarily a relevant item for these presentations (i12). Items 5 and 14 appear to have dual applicability from the student's perspectives while item 10 appears to be of some relevance but not to all presentations in the conference. The three extracted subscales yielded correlations higher than .43 indicating a high commonality aspects assessed by the scale. About 70 percent of the total variance was explained by these components. Removal of these items yielded a slightly different component structure of the total scale with two major components extracted and the results are presented next. .848
1.55
11.88 Note: The elimination of these two non-relevant items produced similar results in the composition and membership of the individual items for each component. The items on the first component appear to address issues of effectiveness and overall quality for the presentation itself and the presenter while component two the composition of the various items indicates various aspects dealing with GEM goals and objects and how these were being addressed in these presentations. About 70 percent of the total variance was explained by these two components.
